Prepulse inhibition (PPI) of the startle reflex is disrupted in a number of developmental neuropsychiatric disorders, including Tourette syndrome (TS). This disruption is hypothesized to reflect abnormalities in sensorimotor gating. We applied whole-brain functional magnetic resonance imaging (fMRI) to elucidate the neural correlates of PPI in adult TS subjects using airpuff stimuli to the throat to elicit a tactile startle response. We used a cross-sectional, case-control study design and a blocked-design fMRI paradigm. There were 33 participants: 17 with TS and 16 healthy individuals. As a measure of PPI-related brain activity, we looked for differential cerebral activation to prepulse-plus-pulse stimuli versus activation to pulse-alone stimuli. In healthy subjects, PPI was associated with increased activity in multiple brain regions, of which activation in the left middle frontal gyrus in the healthy controls showed a significant linear correlation with the degree of PPI measured outside of the magnet. Group comparisons identified nine regions where brain activity during PPI differed significantly between TS and healthy subjects. Among the TS subjects, activation in the left caudate was significantly correlated with current tic severity as measured by the total score on the Yale Global Tic Severity Scale. Differential activation of the caudate nucleus associated with current tic severity is consistent with neuropathological data and suggests that portions of cortical-striatal circuits may modulate the severity of tic symptoms in adulthood.
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Prepulse inhibition (PPI) of the startle reflex is disrupted in a number of developmental neuropsychiatric disorders, including Tourette syndrome (TS). This disruption is hypothesized to reflect abnormalities in sensorimotor gating. We applied whole-brain functional magnetic resonance imaging (fMRI) to elucidate the neural correlates of PPI in adult TS subjects using airpuff stimuli to the throat to elicit a tactile startle response. We used a cross-sectional, case-control study design and a blocked-design fMRI paradigm. There were 33 participants: 17 with TS and 16 healthy individuals. As a measure of PPI-related brain activity, we looked for differential cerebral activation to prepulse-plus-pulse stimuli versus activation to pulse-alone stimuli. In healthy subjects, PPI was associated with increased activity in multiple brain regions, of which activation in the left middle frontal gyrus in the healthy controls showed a significant linear correlation with the degree of PPI measured outside of the magnet. Group comparisons identified nine regions where brain activity during PPI differed significantly between TS and healthy subjects. Among the TS subjects, activation in the left caudate was significantly correlated with current tic severity as measured by the total score on the Yale Global Tic Severity Scale. Differential activation of the caudate nucleus associated with current tic severity is consistent with neuropathological data and suggests that portions of cortical-striatal circuits may modulate the severity of tic symptoms in adulthood.
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Introduction
Tourette syndrome (TS) is a childhood-onset neuropsychiatric disorder characterized by multiple motor tics and at least one phonic tic (Leckman, 2002 (Leckman, ,2012 . Estimates of TS prevalence indicate prevalence in childhood on the order of 0.1% to 1.0% with a much lower prevalence in adulthood (Khalifa and von Knorring, 2003 Knorring, , 2006 Mol Debes et al., 2008; Scahill et al., 2007) . The onset of TS is typically prepubertal, and boys are more commonly affected than girls. In both clinical and population-based samples, tic severity usually peaks between 8 and 12 years of age with many affected individuals showing a marked reduction in severity by the end of adolescence (Leckman et al., 1998; Bloch et al., 2006) . Indeed, by the age of 20 years, tic severity is generally greatly reduced in a majority of individuals with TS (Leckman et al., 1998; Bloch et al., 2006) . Recent neuropathology studies have highlighted the loss of GABAergic and cholinergic interneurons in the caudate and putamen of individuals with TS (Kalanithi et al., 2005; Kataoka et al., 2010) . Although structural and functional brain imaging studies have also implicated striatal involvement in the pathobiology and persistence of TS (Bloch et al., 2005) , a number of other cortical and subcortical regions, including the hippocampus, have also been implicated (Peterson et al., 2007; Bansal et al., 2012) . Indeed, multiple lines of evidence suggest that disturbances in the development of the sensorimotor portions of cortical-subcortical circuits likely predispose to the development TS, and that neuroplastic changes in the limbic and associative circuits may help to modulate the severity of symptom expression over the lifespan (Graybiel, 2008; Plessen et al., 2009; Leckman et al., 2010; Wang et al., 2011; Bansal et al., 2012 
